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Abstract
Background: Suicide attempts have been shown to be less common in older age groups, with
repeated attempts generally being more common in younger age groups and severe attempts in
older age groups. Consistently, most studies have shown an increased suicide risk after attempts
in older age. However, little is known about the predictive value of age on repeated and severe
suicide attempts for accomplished suicide. The aim of the present study was to investigate the
reduced incidence for initial, repeated, or severe suicide attempts with age in suicide victims and
controls by gender.
Methods: The records of 100 suicide victims and matched controls with severe depression
admitted to the Department of Psychiatry, Lund University Hospital, Sweden between 1956 and
1969, were evaluated and the subjects were monitored up to 2006. The occurrence of suicide
attempts (first, repeated, or severe, by age group) was analysed for suicide victims and controls,
with gender taken into consideration.
Results: There was a reduced risk for an initial suicide attempt by older age in females (suicide
victims and controls) and male controls (but not suicide victims). The risk for repeated suicide
attempts appeared to be reduced in the older age groups in female controls as compared to female
suicide victims. The risk for severe suicide attempts seemed reduced in the older age groups in
female suicide victims. This risk was also reduced in male controls and in male controls compared
to male suicide victims.
Conclusion: In the older age groups repeated attempts appeared to be predictive for suicide in
women and severe attempts predictive in men.
Background
Mood disorder is the individual diagnosis with the great-
est impetus on suicide. Among completed suicides 29% to
88% (mean 52%) could be considered to have suffered
from such a disorder [1], and there is an increased risk in
severe depression as compared to major depression in
general [2,3]. A suicide attempt is known to be one of the
main predictors for suicide in depression [4-7].
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Suicide attempts have consistently been found to be more
common in younger age groups [8-13]. In general,
repeated suicide attempts have been shown to be more
common among young people [10,14] or in middle age
[15,16]. By contrast, older people appear to make more
severe suicide attempts [16-20]. Consistent with these
findings, several studies have shown that increasing age at
the time of the suicide attempt is a risk factor for accom-
plished suicide [21-30] By contrast, some investigators
have found an increased risk for suicide in younger age
groups by intoxication [31] or suicide in general [23,28].
A gender difference in suicide risk after attempt related to
age has often been observed, but findings have been
inconsistent. The risk has been shown to be increased in
older age groups for women but not men [22,25,27] or
men only [24,26,28]. By contrast, some investigators have
found an increased risk for suicide after a suicide attempt
with age for both men and women [23,29,30]. An
increased risk for suicide for young suicide attempters has
also been found, for men [23], women [28], or from
intoxication for both sexes [31]. Finally, a recent study has
shown that the overall gender ratios for deliberate self-
harm conceal important changes in ratios across the life
cycle [32].
To summarise, incidences of suicide attempt are known to
be reduced in older age groups, and in particular the rate
of repeated attempts is reduced. By contrast, the relative
rate of severe suicide attempts has been shown to be
greater in older age groups. Consistently, most studies
found an increased suicide risk after attempts in older age.
However, to our knowledge, there has been no investiga-
tion into the predictive value of age at repeated and severe
suicide attempt for accomplished suicide by gender.
The Department of Psychiatry in Lund, Sweden, has
multiaxial ratings on all patients treated as inpatients dur-
ing the time period from 1956 to 1969. There were 100
suicide victims with a primary severe depression at index
admission. A blind record evaluation on suicide victims
and matched controls has been performed, including
non-fatal suicidal acts.
The aim of the present study was to compare the inci-
dences of suicide attempt during the entire lifespan by age
group in suicide victims and controls, with gender taken
into consideration. The following questions were
addressed: was there any reduction of incidence for initial,
repeated, or severe suicide attempts with age in suicide
victims or controls by gender, and was there any signifi-
cant difference between suicide victims and controls by
gender?
Methods
Sample
From 1949 to 1969, all inpatients at the Department of
Psychiatry, University Hospital, Lund, Sweden, were rated
on a multiaxial diagnostic schedule at discharge [33]. The
diagnosis of severe depression/melancholia was intro-
duced in 1956. Between 1956 and 1969 a total of 1,206
(506 men and 700 women) out of about 7,000 patients
received this diagnosis. This database enabled the selec-
tion of patients with a prospectively rated severe depres-
sion/melancholia for an investigation into suicide. The
very long-term follow-up (to 2006) enabled the collection
of a fairly large number of accomplished suicides.
Their mortality was followed-up in three sessions: to 1
January 1984 [34], to 1 January 1998 [35] and for the
present study to 1 May 2006. There were 116 suicide vic-
tims up to 2006. Out of these 103 had taken their life up
to 1984, another 11 up to 1998, and 2 more up to 2006.
Deceased persons were grouped according to the primary
cause of death as classified by the Swedish Central Bureau
of Statistics using the International Classification of Dis-
ease (ICD) [36]. Undetermined suicides were excluded.
The case records were performed for a thorough evalua-
tion of the suicide victims and matched controls from the
total sample, in which the rater was unaware of the sui-
cidal outcome [37], and in a similar procedure at second
and third follow-up. By using a blinded procedure, we
could avoid the usual bias inherent in retrospective evalu-
ation. Secondary depressions were excluded according to
research diagnostic criteria [38], mainly alcoholism. Thus
we obtained data on 100 completed suicides, 44 men and
56 women, with primary severe depression. Matched con-
trols, one for each suicide victim, were selected by diagno-
sis, sex, and age.
A retrospective diagnosis according to the Diagnostic and
Statistical Manual of Mental Disorders, fourth edition
(DSM-IV) [39] has been performed (by LB) based on the
symptoms reported in the records to validate the diag-
noses performed by the senior doctors at discharge. It was
found that 91% of the patients met the criteria for major
depressive disorder with melancholic (296.23) or psy-
chotic features (296.24), when in a depressive phase.
Though the case records were carefully written and very
informative, individual symptoms might have been
under-reported. Thus the actual number was probably
higher. In the suicide group 20 patients had experienced
at least 1 episode of elevated mood at some point, indicat-
ing bipolarity, versus 20 in the control group. There were
56 suicide victims and 55 controls who at some time had
experienced an episode of psychotic depression.BMC Psychiatry 2009, 9:62 http://www.biomedcentral.com/1471-244X/9/62
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Record evaluation
The entire course of depression up to the death of the sui-
cide victims and a corresponding date for the matched
controls was studied. There were a total of 1,505 observa-
tion years in the suicide group and 1,531 in the control
group. In the suicide group 60 patients (25 men and 35
women) were reported to have made 133 suicide attempts
and in the control group 34 patients (17 men and 17
women) were reported to have made 76 suicide attempts.
The occurrence of suicide attempt was related to age
groups and number of observation years for suicide vic-
tims and controls. A majority of the suicide attempts were
made in close connection to admission (often a cause of
admission), 89% of the suicide attempts in the suicide
group and 84% in the control group. In all but three cases
(one male suicide victim, one female suicide victim and
one female control) the suicide attempt was reported to
be 'recent', which is why the age at suicide attempt appears
certain for all but three cases.
The proportion of repeated and severe attempts by gender
is presented in Table 1. The results in this table are an
extension of a previous study [7] including 11 more sui-
cide victims (as the findings are similar we present them
under 'Methods'). Suicide victims make more attempts
than controls and women repeat attempts more often
than men and also more often make severe attempts. Rep-
etition and severity do not appear to discriminate between
suicide victims and controls for either gender.
Suicide attempt was scored according to Motto [40] and
Weisman and Worden [41] and graded for severity in a
previous study on these severely depressed patients [7].
The evaluation was based on the following definitions.
Suicidal gestures: an act of self-harm with little or no phys-
ical injury where the intent to die is not clearly stated.
Ambivalent suicide attempt: a patient initiates a suicidal
act, which is potentially fatal, but interrupts this action
and thus does not cause a great deal of self-damage.
Definite suicide attempt: life-threatening behaviour with
a moderately high risk of death and low chance of rescue.
Severe suicide attempt: highly lethal suicide attempts,
such as those requiring intensive care. Precautions against
discovery and strong regret at failure to die are considered
psychologically severe.
In the present study only severe versus non-severe suicide
attempts were analysed.
The age at suicide attempt by order and severity was com-
pared for suicide victims and controls. Violent methods of
suicide attempt have not been shown to increase or
decrease with age in a previous study and this factor is
therefore not taken into account [42].
The study was approved by Lund University Medical Eth-
ics Committee, 1985 and 2003.
Statistics
A Poisson regression was used for comparisons between
the age groups for 5-year intervals for suicide victims and
controls by gender and between suicides and controls by
gender (Stata/SE v. 9.2 for Unix; Stata, College Station, TX,
USA). Two-tailed tests were used and the significance level
was set at 5%.
Results
First suicide attempt
The incidences of initial suicide attempt were reduced
with age for female suicide victims (Poisson regression, P
< 0.041) and controls (Poisson regression, P < 0.022) and
for male controls (Poisson regression, P < 0.020). How-
ever, there was no reduction in rates by age in the male
suicide group.
Repeated suicide attempts
The distributions of repeated attempts by gender are pre-
sented in Figures 1 and 2. The rates of repetition were only
reduced in the female control group (Poisson regression,
P < 0.004). Female controls showed a significantly more
Table 1: Number of suicide attempts for suicides and controls by gender
Females Males
Suicide victims, n = 56 Controls, n = 56 Suicide victims, n = 44 Controls, n = 44
No. of suicide attempters 35 (63%)a 17 (30%) 25 (57%) 17 (39%)
No. of suicide attempts 93 51 40 25
Average no. of suicide attempts 1.66 0.91 1.1 0.57
No. of repeaters 19 (54%) 8 (47%) 8 (32%) 6 (35%)
No. of repeated suicide attempts 58 34 15 8
Average no. of attempts among repeaters 4.05 5.25 2.88 2.33
No. of severe attempts among attempters 13 (37%) 6 (35%) 6 (24%) 3 (18%)
aχ2 = 11.63, P < 0.001.BMC Psychiatry 2009, 9:62 http://www.biomedcentral.com/1471-244X/9/62
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reduced incidence of repetition with age when compared
with female suicide victims (Poisson regression, P  <
0.024).
This difference for reduced rates of repeated suicide
attempt by age was not found in the male group.
Severity of suicide attempts
The rate of severe suicide attempts was reduced in older
age in the female suicide group (Poisson regression, P <
0.007). No such trend for reduction was found in the
female control group. There was no significant difference
between female suicide victims and controls.
In contrast, in the male group controls showed a reduced
incidence of severe suicide attempts with older age (Pois-
son regression, P  < 0.001). The incidence of severe
attempts was also significantly more reduced in male con-
trols as compared with male suicide victims (Poisson
regression, P < 0.007).
Discussion
Main findings
First, the reduced incidences of suicide attempt in the
older age groups for repetition and severity in suicide vic-
tims and controls were calculated. There were significantly
reduced rates of first suicide attempt by age in all groups
apart from male suicide victims. Decreased incidence of
repeated attempts was shown to be significant for female
controls only. Significantly reduced rates of severe attempt
were shown for female suicide victims and male controls.
Repetition and severity of suicide attempts, including
accomplished suicide, by age group and gender are pre-
sented in Table 2.
Suicide attempts have been shown to be less common in
older age groups as compared to younger ones in previous
studies [8-10]. Furthermore, the rates of repeated attempts
have been shown to be reduced with age [10]. Severe sui-
cide attempts, by contrast, have shown increased rates in
older age groups [17-20].
However, those studies did not differentiate between
future suicide victims and controls, when repetition and
severity of suicide attempts were taken into account.
Female and male controls appear to become less suicidal
with age. In the female group repetition is reduced and in
the male group the severe attempt rates are reduced.
Second, we compared the reduced risk for repeated and
severe suicide attempts during the life cycle between sui-
cide victims and controls by gender. In the female group,
controls showed significantly more reduced rates of
repeated attempts as compared to suicide victims. In the
male group controls showed significantly more reduced
rates of severe attempts as compared to suicide victims.
The risk for suicide after a suicide attempt in older age
groups has been found to increase for women according
to some studies [22,23,27], but not according to others
that showed an increased risk with age for men only
[24,26,28]. The discrepancy between these findings might
to some extent be due to the fact that repetition and sever-
ity has not been taken into consideration.
Suicidal behaviour in suicide victims and controls by 
gender
Suicide attempts throughout the life cycle could be
described as follows: (1) female suicide victims showed
reduced rates of first suicide attempts and severe suicide
attempts throughout their life course. However, they
showed no reduced rates of repetition in the older age
groups. (2) Female controls showed reduced rates of first
Repeated suicide attempts by age in females Figure 1
Repeated suicide attempts by age in females.
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Repeated suicide attempts by age in males Figure 2
Repeated suicide attempts by age in males.
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suicide attempts and repeated suicide attempts in middle
age, but no reduction of severe attempts. (3) Male suicide
victims showed no pattern of reduction in risk for a first,
repeated, or severe attempt in older age. (4) Male controls
showed a reduced risk for a first and for severe attempts in
older age.
Men and women showed different patterns of suicide
attempt in older age groups, both confirming continuous
suicidality in older age groups by severity or repetition,
respectively, in future suicide victims.
Men who later accomplished suicide made more severe
attempts later in life, as compared to controls. This finding
is in agreement with the literature on severe suicide
attempts in older age groups [17-20]. In the present study
repetition of suicide attempts was more common in
women than in men in future suicide victims as well as
controls for all categories. This is in agreement with some
previous studies [43,44] but contradictory to other stud-
ies, where men showed similar or somewhat higher rates
of repetition than women [45,46]. The discrepancy may
be due to the present sample consisting of severely
depressed patients. Higher rates of repetition in older age
groups have to our knowledge not been shown before.
However, the comparison between female suicide victims
and controls by repetition has not been made either. The
continuous repetition in female suicide victims is note-
worthy and repeated suicide attempt in older females
should be taken seriously.
Finally, the facts that female controls make few repeated
attempts after middle age and survive severe suicide
attempts in older age groups are worth further explora-
tion. So is the fact that male controls show reduced rates
of severe attempts in older age groups. The mechanisms
behind these findings may give clues on how to interrupt
the suicidal process.
Strengths and limitations
The present study was based on a sample of 1,206 patients
with severe depression/melancholia, who had been rated
on a multiaxial schedule and monitored for 37 to 50 years
after their first admission with this diagnosis. The number
of completed suicides was fairly high at 100. The agree-
ment of diagnostics with DSM-IV appeared to be high,
with at least 91% fulfilling the diagnostic criteria for
major depressive disorder with melancholic or psychotic
features. Only primary depressions were included, while
depressions secondary to other disorders (mainly alcohol-
ism) were excluded. As no depression was secondary to
alcohol abuse, the impact of such abuse was diminished.
The fact that the sample constitutes patients with a severe
depression makes it less representative for a general sui-
cide sample. However, these patients are at a particular
high risk for suicide and are therefore worth studying.
We used a rather broad definition of self-harm, as intent
is difficult to decide based on case records. The study
started in 1984 and the same definitions were used in the
two follow-ups in 1998 and 2006. Some more recent
investigators also use a broad definition of self-harm with-
out considering the degree of intent [47-49], which would
include suicidal gestures and probably some aborted
attempts (here considered ambivalent attempts). The lat-
ter have been described by Marzuk et al. [50] and been
associated with actual suicide attempts [51]. Severe sui-
cide attempts are similar to serious attempts as defined by
Motto [40] as well as Beautrais [52] that is a need for
intensive care after intoxication. However, in the present
study, in contrast to Beautrais, suicide attempt by hanging
and other violent methods were considered severe only if
it caused damage (for instance asphyxia). This means that
there is a more narrow definition for severe attempt by
violent methods in the present study. High intent as sug-
gested by Suokas and coworkers [53] as well as Weissman
and Worden [41] was also considered severe.
Table 2: Repetition and severity of suicide attempts, including accomplished suicide, by age group and gender.
male controls male suicides female controls female suicides
first repeated first repeated suicide first repeated first repeated suicide
15-24 2 1 5 3 (2) 2 4 5 8 (2) 9 2
25-29 5 2 4 (1) 2 (1) 2 2 8 1 7 (3) 1
30-34 1 1 2 3 3 1 3 (1) 2 (1) 4 (1) 2
35-39 1 1 1 (1) 2 (1) 2 3 3 (2) 3 (1) 3 2
40-44 2 1 1 1 6 1 14 (2) 4 (1) 8 (3) 4
45-49 1 0 2 (1) 1 4 1 0 3 6 4
50-54 1 0 4 (1) 0 4 1 0 6 (2) 8 (1) 5
55-59 2 2 0 2 (1) 4 3 (1) 0 3 (1) 7 (1) 9
60-64 2 0 4 1 3 1 1 (1) 3 (1) 4 (1) 9
65-99 0 0 2 0 14 0 0 2 2 7BMC Psychiatry 2009, 9:62 http://www.biomedcentral.com/1471-244X/9/62
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Suicide attempt was evaluated against reports in the case
records, as there were no personal interviews. Thus, the
severity of the intent may be difficult to evaluate because
of limited information.
Nevertheless, the suicide attempts have been continu-
ously registered by case record evaluation, thus minimis-
ing the recall bias inherent in interviews later in life.
However, there is always a risk that some suicidal behav-
iour is never reported if there is no need for medical inter-
vention and thus missed out in a case record. The crucial
point is whether report of repetition and severity is
equally reliable for future suicides and controls. This
could be assumed, but not proven.
Time of the suicide attempt and thus age at the event
could be stated with certainty in 84% of the controls and
89% of the suicide victims, as the attempts were made in
connection with hospitalisation or outpatient admis-
sions. In only three cases were the suicide attempts
reported to have occurred in the past, and in these cases
there could possibly be recall bias. The remaining cases
were recent at the time of contact to within a few months
or so.
Conclusion
The present study investigates the reduced incidence of
suicide attempts throughout the lifespan concerning rep-
etition and severity in suicide victims and controls by gen-
der.
Repeated suicide attempts in women and severe attempts
in men in older age appear to be risk factors for future sui-
cide. The reason as to why female controls stop making
repeated suicide attempts with age, and why they survive
severe suicide attempts in older age, is worth further
exploration. Another topic for future research is the rea-
son why male controls do not make severe attempts in
older age. Such reasons may give valuable information for
the prevention of suicide.
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